Abstract A new spectrophotometer system is developed for the study of thermal radiation characteristics of real surfaces in thermal engineering environments. The system measures spectra of normal incidence hemispherical reflectance R NH and normal emittance ε N in the near-ultraviolet through infrared region of wavelength of 0.30 µm to 11 µm simultaneously and repeatedly with a cycle time of 4 s. The system enables evaluation of the normal incidence absorptance A N in this wide spectral region. Transitions of spectra of specular-finished and rough-finished nickel surfaces in a high-temperature air-oxidation process are measured to demonstrate the performance of the system. Clear interference behaviors are found even in the spectra of hemispherical reflectance R NH and emittance ε N of a rough-finished surface.
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Introduction
In the thermal engineering study of thermal radiation characteristics of solids, spectroscopic experiments on real surfaces are important. Real surfaces have a variety of microstructures, and they change with time. Radiation characteristics of the surfaces change sensitively with changes of the microstructure. Such characteristics should be investigated in a wide spectral region of near-ultraviolet through infrared for thermal engineering applications. The authors [1] have developed a wide-spectral-region high-speed spectrophotometer system. This system measures spectra of normal incidence specular reflectance R NN and normal emittance ε N in a spectral region of wavelength of 0.30 µm to 11 µm simultaneously and repeatedly at every 2 s. On the basis of this hardware system, the authors clarified the dynamics of radiation phenomena of real surfaces [2] , and developed a real-time measurement technique for diagnosing the temperature and microstructure of real surfaces [3] . They also suggested the possibility of developing a spectrally functional emitter surface for thermophotovoltaic (TPV) electric power generation [4] . From the above investigations, they have suggested a method for studies on thermal radiation characteristics of real surfaces in the field of thermal engineering [5] .
However, an effective technique has not been developed for measuring spectra of absorptance of real surfaces. It means that a numerous number of absorption spectra in arbitrary units have been measured for qualitative analyses of the chemical composition of materials, but that we need spectra of absorptance for quantitative evaluation of radiation energy absorption of real surfaces whose surface microstates change in thermal engineering environments. A new idea and experimental setup should be developed to measure the transition of the absorptance of real surfaces for thermal engineering applications.
In this study, we develop a new spectrophotometer system on the basis of the above-mentioned system [1] to measure the spectra of normal incidence hemispherical reflectance R NH and normal emittance ε N in the spectral region of wavelength of 0.30 µm to 11 µm simultaneously and repeatedly at every 4 s. Most real surfaces of thermal engineering are diffusely reflecting and diffusely emitting. This spectrophotometer system measures the spectra of reflectance R NH and emittance ε N of such real surfaces accurately to satisfy the definitions of the reflectance and emittance. Thus, as far as non-transparent surfaces, spectra of normal incidence absorptance A N are evaluated from the spectra of reflectance R NH in this wide spectral region. We present
